Scheme S3. Functionalization of the bifunctional microparticles: first, the microparticles are treated with piranha solution (H 2 SO 4 /H 2 O 2 7:3) to clean organic material from the surface and also to activate the polysilicon surface. Then, the sulfur-containing molecule (ATTP-LA, ZnATPP-LA or MHEG) were added to form the monolayer on the gold surface. Afterwards, the silane containing PEG groups is added to form the monolayer on the polysilicon surface.
1) Synthesis and characterization of the porphyrin derivatives
and its Zn (II) derivative ZnTPPNH 2 are the key scaffolds to be derivatized with sulphur containing groups linkable to gold, which was accomplished by reaction with lipoic acid to give ATPP-LA and ZnATPP-LA, respectively (Scheme S1).
The synthesis of TPPNH 2 , was performed according to modifications of methods previously described in the literature 1-3 (see Scheme S1). In the synthesis of ZnTPPNH 2 4 an excess of zinc acetate was added to a solution of TPPNH 2 in MeOH/CHCl 3 .
Subsequently both porphyrins (TPPNH 2 and ZnTPPNH 2 ) were treated with one equivalent of lipoic acid (LA) in presence of DCC and HOBT to give porphyrins ATPP-LA 1 and ZnATPP-LA in good yields (87% and 93% respectively) as we can see in Scheme
1.
Unexpectedly, the coupling of the lipoic acid to TPPNH 2 afforded a product where oxidation of the sulphur atoms had occurred, as indicated by Mass Spectrometry and Elemental Analysis. The oxidation of disulphide groups has been reported in literature. 5, 6 Due to the oxidation of the disulphide group in the product ATPP-LA 1 , an additional reduction step using NaBH 4 was necessary to obtain ATPP-LA (Scheme S2). All porphyrins synthesized had a high degree of purity.
5,10,15,20-tetrakis(4-biphenyl)porphyrin (TPP) 1 (Scheme S1)
TPP was obtained in 70% yield by refluxing equivalent amounts of pyrrole and benzaldehyde in propionic acid, following the Adler-Longo method. 1 5-(4-nitrophenyl)-10,15,20-triphenylporphyrin (TPPNO 2 ) 2 (Scheme S1) TPP (0.5 g) was added to a solution of trichloroacetic acid (15 g) in DCM (50 mL), and then concentrated HNO 3 (156 µl, 65%) was added dropwise, using an external ice bath.
The mixture was stirred for 3 min. The reaction was quenched with water (100 mL), and the mixture was neutralized with ammonium hydroxide (28%) to pH =7 (the color of the reaction changed from green to brown). The product was extracted with DCM (2 x 100 mL), and the organic layer was washed with water (3 x 50 mL) and dried over sodium In the synthesis of ZnTPPNH 2 4 (Scheme 1), an excess of zinc acetate was added to a solution of TPPNH 2 in MeOH/CHCl 3 . The reaction was monitored by UV-visible absorption spectroscopy: the porphyrins present a characteristic absorption spectrum consisting of an intense Soret band and 4 or 2 less intense so-called Q bands. In the case of the TPPNH 2 , the absorption spectrum shows four Q bands ( Figure S3 ) that upon coordination with Zn (II), are replaced by two Q bands ( Figure S4 photoresist layer was spun and exposed to UV light to pattern the devices. e) Next, a chromium layer of 30 nm-thick was deposited by a sputtering process to improve the adherence between the polysilicon and gold main device layers. f) Then, a 100 nm-thick gold layer was also sputtered as a second device material. g) A lift-off process was performed to remove the chromium and gold layers from the undesired areas. h) Subsequently, the polysilicon layer was patterned using the chromium and gold layers as a mask. i) Finally, the silicon oxide sacrificial layer was etched by a 49% HF vapors to release the Polysilicon-Chromium-Gold chips and collected in ethanol. 8 
3) Characterization of the different vehicles loaded with porphyrins

5) In vitro cytotoxicity and internalization studies
